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(54) POROUS LAYER AND DEVICE, AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a porous layer 
having pores composed of a nanostructure, simply 
controlling the pore density at low cost, and capable of 
enlarging the area of the pore control and to provide its 
manufacturing method. 

SOLUTION: This porous layer comprises two different 
pore structures of a first pore group 3 and a second 
pore group 4 and the first pore group 3 and the second 
pore group 4 have continuity. In manufacturing the 
porous structure, a multistage anodic oxidation method 
is used. Practically, a formation voltage for the anodic 
oxidation is varied. 
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jru t t»iwiNii?L»tria«<z>»*s«2w 

2 ] itulESg 2 <0ttA»<07L«a s «fteJ|S 1 

3 ] BfjfBgS 2 <Z>j«?L»!5 s «rlB* 1 0>*B?L»fc: 
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«»^JBrt-r5o Hi 2fc*H-J:5fc. 
S l ±^M$tttT;v ^ ^*S»ftK 2 tt, 5 

-2 0 0 nmg$W»3^StU r 0>SB?L 3 

BJjEL<EMbfc«ja«r 1 boTv^« r<z>J:5fc»IUtt 
aMift SK^JflKttt, T/u ^ 7-&W£&ftJ!I 2 as-fe/MHig 

[0 0 0 4] ifi*^ r/w5^ll«»ftBl»*?L«:»*^ 
20 1 0- 1 2 1 2 9 

$n^Co ^¥1 0- 1 2 1 2 9 2^«i-<ttbfi, 

icw^^^ffi^fx./: mm & ^ffi^ft -r ^^^^ 

[0 0 0 5] 

30 [&W1)m&:l'£0 t-rZWkM] L^L^o, WHS 3 ? 
1 0- 1 2 1 2 9 2»4^W-BI^StL6#?LJtttl»«* 

- 1 2 1 2 9 2-»^«^H^*tt5tt«H, r'^^Wt 

40 E.o, ffi=i^ hicWJWL, aa?L*J^co^:®ffift^pT 
[0 0 0 6] 

feox, *ffifcBBPSr^rL, *>S«S"C3l»ijai-S!Biw 

t t>s i ©»as t las^s^ss 2 w« 
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[0007] I-**?*,, *mmw^£z>&iiwmx*n, 

#«:0fH(O|BHi-eiB3l# It, KIB3I# Sn*i»?Lic:*t 
LT*lB?Litt7La©»ftSJIS2 0ll7LW*:»«S*a 
r tie J; 9, «W**Lfe*«i*IB7L*««iB«r«fo#7Ut 
JBfcHtfcfS £ 9i-LTV^6 0 #*L<H *m&W(D 
miWm^m^X. *l©jNB7L*tJB2<OjNBTL»tttJI 

[0 0 0 8] *«»W©*aJt»o-*H8^v>T, Htf 

2 0tt?Ll*a3ffiGjB 1 <D*B?L»^iglKi-6*»3ftS, -o 
<7)|gl<DMJ$<7)«Ltc#L-r, «#wSB2<affl?L#<Z> 

[0 0 0 9] ±|EO#7LJt)i^»3S-r5*IBKJc:J:S« 
<0JNML*fr#J*f-S*lwxa^ lKlfiHioiatfi 

{k*«j0EA5«ria* i coxetc*5Jt5^«j£^«t^s» 
[ooio] J:U**»^RWi-5o *WBWfcJ:S# 

^ot, IS 2 co^?L^^^?Lii, mi ^^?LS|coWLco 
/hSv^) o *tcKWi-SEI2^i-J:5J-, 

tf^^i (D«B7L#^>jBB?L3d5W3l#$ix, P^l££^ 
fell 1 CD»LS¥<7>»L 3al^2 <7>»?L#<E>*SH?L 4 ft$it 

sf 5«/&&^f 

[0011] Ji|BW#?LKS^»at^jfett, 
SMbfe (::m 2^RS»«gf&^»^^«r* 1 b^*e4 

^4oV>T, »2(Z>aB7L#^^-rS^:*^b^«ff«:» 

i wjHB^LW^^-rsfc^^^wiE j: 5 1>*# < f 

6 0 *l»»IB7L»Sr»*i-5ftrtmJ=ESrVl, I2^i 



?L8«:»at5ft«t£EtrV2 £f5t, 
coi?/uiM X^i2 <0fflft3¥<A-fe/MM Xcoitli V 1 / 
V2tft5t#iC, ^KO»?LWiLOV2/Vlfe 
^JB2<Oj»a*03NB?L3ft s **Stb5o VI = 3 

0V, V2=15 0VTfo5tttlll ^ l w*w?Ll!¥tf> 
t;l/t>TX : ^2<7)*ffl?Lp(^-fe/H^^X= 1 : 5<t& 
0, mi(D^?LP^^?L^5o»ic^2co^aP^^ ; FL 
a$»jft**t3o ^03% l2(DMil^)ilLMiSl 

10 (O^ 1 <£>S®a>£>^ 2 co^S^T'Sii-f S*W5L*tt*^ 

1/2 5SrB§lffc-C#, ^K»/<cJ»B7L*«^SJ»35SBrflg 
t&5 0 K±©rt36*fe, JSl©«B?L»*r»ric-f5ftrt 

[0 0 12] ScK:, JB2W#7LK»ar/-troi»jS*«teS: 

^<^T?fcf9, tgl c?)^P£ffMf !B 
20 2co«B7L*S:^J«-r5ir/w«jgJ:9 » 2 co£ffl 

(7)M3a(:tl H?L*^^M^6^2(7)M 

[00131 ±M<D^nm<Dmm^m^ % 1 

ftJE«J:«9 t>/h^< £*x5 0 ^ l ^^?LI¥^JFMi"6^ 
■EESrVl, JB2 0JNB7L»«r»*i-Sft*«E«rV2i: 

■fat, v i/v 2m-r$3\$£hti, rmm (mm 
-£xmm-t- zmn&jetfizfrZo wx.ii vi = 4o 

V, V2 = 2 0 VPfcStfntf, d9C0ct9i-, 12 
2«^l«©»#-C*rit*ttSo 

40 [0014] $xal(D£o\z.^ *mmw<Dmmmns m 
KD'mm, S2w«^2owi/^«LM^b 

tt^r*f 5: fcfcJfc*), «e?L«a[^WJ«i*n^:^yi«jS 
*«x:fc*7L«««r«Wf SrtSrprtg^f So 

[0 0 15] t^oT, *fc, m^±t-±fSL 

so ^2 (Dmimtmrn-t zmtzm 1 w«B?L#»*i7Lj-»tt 
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ffiKJH^-Ctt, 2lft|*»1i«tefe&fflv\ ^lMI^ 

[00171B1H, fSl^BB 
«gMfc«<^a«i<&XgWB0£^o Hl<o£o 
fc, (Mi9 9%J^l»^L 

Mlt T^~*A&«m, 0. 3M^W 
(MS: 161C) , 4 OV0)«E«:RWJDU HSRtfbL 

?L»^*B?L4«:»rtLfec »**{b*#tt, 0. 3My 
^K* (MS : Or) , 1 9 5 V-Cfcofco 

[0 0 18] -cdb^ igiR^ 0H3I##*) K mi<o 

6) te, ^1 mi (mi^ttTL*) w»«IMk«)H3*D 
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K= 4 0/1 95^ 1/5 
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roso* 4o^j1^ (IH9I#) "t-SHIit^JRfilt-e* 

^lco^7Li|co^?L(7)^?L^S^l/ / 2 5 ( (V 
1/V2) 2 ) M«'>Lfc 0 J»7L«&a-fe:/H^>r 



Xfi, *KOilW?LWoJNB?LW J tttbW5« (V2/V 
1) iCti^DL/c: 0 

[0019] K_b©J:9tc, iiMI (f iwM 

-<*RtHa£CT»« (BB5I#) Six^JBl <o»U£cd 
«LJ-!g 2 <o«B7L»^J»?L^K»t bix> HMHftftJK 2 co 

10 [ 0 0 2 0 ] m 3 (4, m 2 <D«LpcD»L 4 T A- * =■ 
#a«W<axa»rB[g|£^i"o m 3 conoid, / %2<nm 

im^mi 4 wssi5^»jR<7)aai7L 7 ufc 0 - 
znmmite, r^^^ssi <b^^ h tragic 

M*P (MS: Ot) , 19 5VWLT, ^P«JE^r 1 
0Vfo^> (1 9 5V^1 8 5V-*1 7 5V->-->- 

20 ->•••) itj&£*x*: 0 r;K^^^Si 

^M«C«i-SrttCJ:>9, «JBB7L7ia«<7)|»«Hl^l»2 
(T;V-;t; Ar203) s/^^Bfe^ft, TA'S 

[0021] H4 (a) ~ (c) in 1 —in 3 -cjm 

(a) tt, H3©J:5^jgj«Lfcr/U5=i!?AaK4El± 
40 cofgl co^ffl?LP^^?L3, ^2(0^?L»^^?L4, 

[0022] T^*^*}j±mmifrb<Dmmmikm2 

as#fe«:fflv\ Mt5 e ««*t»8©gtffH, 0. 5 

- 1 ju ma*3fls»* l < , mm&m * t mum\M 2 m 
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[0 0 2 3] M4 (b) (4, T/U^ ^^AStRlfflfJ^ 
WWl 0S:**b^:#?LW/B<OXSWfffiBIS:^-ro ttttt 

co^*W7L7<D^y rfii, o. 5~i%SS(oSS(D# 

IB 2 c7)»LS¥<0»L 4 tcSJR L tz.% 1 (7)^a?LI¥^^?L 3 

[0 0 2 4] H4 (c) 14, fflSltr (MO SJtfcllSi 
(^Iffl^L^cO^astc^il^^ciir^v'^^^l 0(D5fe 

TM4, *2<D*B?L#ro|»«IMkBt»»Srl»*i-5o »« 
IMfcKoBMsW:, £fc!4, {fr^ft- 

flH*W#F* (CMP ;Chemical Mechan 
ical Polishing) S^ffiV^ 0 »ig<Z)2g 
«&0>jK"Cfi, xyfy^ft, *flcWtc»4i>^y 

ftthy)A^ffl^5rt^#5o H4 (c) (Di 
5fc* ^?LJCJff4, Il« (JB1©«B7L#) <o»S 
^b^MmEE, IB 2 ©PS B (*2tf>*B?L#) £>MM£K 

Jl3i*|B7L^*^tt5o **H»IB^*v^rf4, 

[0025] <m2<Dmmmm>^mmrmx^ mi 

J:5 4*ritW#7LftJIS:fflv^^>r^f4, S«£, J£< 
[0 0 2 6] H5 (a) (4, ^lMI (H^W 

W) ©»«it{k«©*7LftJi«>xai»Bia«r^i-o 
xci itLrf4, -#7*mm. ^y^ommmmiz 

w»<o»rt*Sifi&5f-c*>*o *ms^«it-j»v^rt4, ixy 

nySf^v^t 0 yy^yl^llJ:^ */^* 
/I, * ~ r> i,J#^ l 2 <7)§l/p:j4, 2 - 4 At mlS^lfl 



[0 0 2 7] ^(D£o JCLT^/S£ftfcT/l^~?-M« 

an 2ic N mi fcHfcte:, gnaws di^WL 
#) <Dmmmik&ft^tz 0 mmmt&m^ o. 3m^> 

~#BL MS : 1 HUWWEE : 4 0Vtfco/: 0 B 

5 (a) (Dkoic^ s^ya^ssi 
10 *tsfjK i 2 co*ffia$»^»«»{kiK 2 As»rit-r s ^ * 

[0 0 2 8] B5 (b) (4, ^2©Pgg (^2©M 
#) w»«SI^«w*7LK«coxSWrBS^^i-o El 2 

BMt*#l4, 0. OSMi/a^ mff : 16t, WD 
«J£ : 8 0Vtfcot i5 (b) fc^i" J; 5 fc, IB 2 

(Dmim<omi4(D^ (vynyssi 1 
as) t-i4^yrJii 3as#«Ei-*o 

20 [0 0 2 9] i6 (a) ii, ft 2 <7)«L^&a?L 4 <D& 

y nyiii^yri 1 3f4, iHifb^@5 (b) 

y a V**OBai»» 1 4ri5ffMbfc 0 116 (a) tC^ 

i-4 9 tc N s/ y 3 >mm 1 1 ^smgR# 1 4 £#i-s&a 

?Ll4, StR 0H9I#) £titzh<nX*tbQ. rc^4 

[0030] me (b) (4, me (a) -eai« (W3I 

#*LV\ HI 6 (b) C04 9(C S ^5*^1 5t4, 

tv^fckY), v-y 3>s*si i^gmb/c^?L(-3S^ 

[0 0 3 1 ] <Sg3(7)j|Jfe^ffi>*||JfeJgffi-et4, ^2 

wSiS*S^-MtLt, ^^ytyfa-yiw 

wMiS^jfe^rfft^i-So fib, ^H^^^m^M^^ 
LTJ4, ^(7)4 S^RiRWW-KSSixWStw-cttft 
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[0032] 117 (a) ft, me (a) tWim^l^X 2 

RWIlttlMbifc-CX**** l l ±K:»?L*Ht*:»/S U 
-tw*W7L*it^»^i: Lt^^Vt/f ^-7*1 6 £ 
»*Lfc8©MiiBBIt:*t, ^-^^/^^.-^ 

1614, CVD (Chemical Vapor De 
position) Jfe-tf^J*Stt#5t<^'C*)5o 
J; 9 ^^-^ 1 6 <DJ&rfL&mk Itli, 

ft 2 <7)»Lt£c7)»L 4 <DjaE»0>£»£fi«fflffi 1 4 
Mftfett&KRU ^^IMIMf^^LT, # — 
^>t/fa-^Mt^)^ MMMS3 0 0 8 8 5 10 

m7 (a) ^ytyfa-^i 6ii % m 

1 (0«LS¥(0»L3, Rt5JRl«)*|B?L»0*W?L3 fc«2 

[0 0 3 3] M7 (b) ft, IK £ftfc»tfL 

hxyfy/ft^v^o l»M£lfe{bK 2 Bk* tztb<D^ 

^^^^T?^ 1217 (b) <D«fc5M> ^1C7)^?L 

S¥co«L3 tlB2WJ|i|H7L#(Z)*?L4 3d5«J»Lr^Lfc 
^^tb, KiiJNHTL^^L^*-^^/^^— ^ 1 6 

[0 0 3 4] ffiU 0 7 (a) -CRWLfcJ»A«»Sr* 30 

i»7L3at/4<ortsyi:«fctt3te< > RftSit^b 

Bt2*ffi^LTtjSlBI«^*ai*^S^i«>, KMSSMb 
Bl2*Bo«*IJtS:|»*i-s i K*3fls*)S 0 H«ill{bK2 

Sffi£>jKilSfflira\ RIE (Reactive IonE 
t c h i n g) ^fl/^i^XVx^^y^I 

•9, «JMIi fiWBE^.^ y^3^«r^TIB*c-rs 40 

[0 0 3 5] <»4^IMfe^ffi>|g4(7)mfeJKffi(c»v^ 
Tli, SiJW2©B»ffi^b»^ffl^^#?LStJi(oKjg*- 

i0>M«lMb (fgl<£>»LP) <Z>ftdc«E^#Lr, % 
[0036] i8lt Hi irIWHI&tC, T/l'^^isli so 
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lUL#Lt\ *lR»B<0»«il{fc«:tTofe»^XS» 

eb »WBMb*f*«u o. 3M^^ & 

S : 1 6t:, PMD«E : 4 0 VT-fcofco 08<Oi 5 

JBlW«B?L»W*W?L3 3ftS»fiRLfc 0 El9f*, ft 2 
S»i^»«it^*fTofc«(OXa*B5H«r*-ro HW 
■Wb*#tt, 0. 3M^^ N U& : 1 6^ HttD« 
EE : 2 0Vt?*9, » 1 ^*W?L#co*W?L 3 a £Pfl3l# t 

[0 0 3 7] r<7^ SK* (Pfl3l#*) K (ftltf)*IB 

MltM^t'yf 19) tt, »1SBI (ftl£>»l 
7L#) W»«aWb^PPJO«EE : V 1 , !g2l£Rig (ft 2 

V 2/V 1 

ft l c7)^g?L^co»L(0 2o|: l o^ft 2 (D»LS$c7)^7L 

*:Jriir6«B7L<o«l?L**tt, ft 1 wftflJfi^SBTLtf) 1 
/4lc«4>Lfco 
[0 0 3 8] J^_bcoj: JKi^Hik^jH^PlfltCc:. 
UMI (ftKBJWfL*) *>»«IMb<©roW«EE, ft 

2^p^@ (m2co^?LP) <nmmmk<nwmw£&mm 

-fZ^klcXV^ ^M^RtHoSCTW* (BB3I#) 
j&SRtt<bjft,, MIMbl*2<0-*©*ffia>fe^ 

[0 0 3 9] r<Dj:9^«^#?LSS^x^ 

0, mi lt^t 

S 0 ilO (a) - (c) r^^^AS^^fflV^ 

nil (a) - (c) ti\ tfyxmm. isv^>m 

[0 040] H10 (a) 14, H9-C*Lfc#flJMNC 
fc«wxSBfffiEISr^i-c 7^^!>ASSiit 

^^y^«fe, *#»"t?*iarLfco 0io (b) 

*2 0*|B7LWwtt7L*^flci 7(0/qrl«*l ^ 
31 # ^ tt/tJBTLJC-fe y^y^TO 2 2 Lfc«0>X 

flci 7tc|«p«fB2 1 ^R(tfc 0 Ell 0 (c) il, 
7t-ir^>>>^|4 2 2^5fe*Sr«ttiLfc«(^XS»fffiia 
Sr^-To BHliMbflt2H, ^yhxyfy^ 
ft, <b^W • «tt*W«F«»^ffl^TI«*Lfeo »«ll{b 
R2*»*"f5r.t*iiJ:*) % JB2 0*B?L#(0*B7L*^* 
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[0 0 4 1 ] Kk^, h b— ^<D*fs<4 *<nfcm&\*:Wft 
t6 0 mil (a) tt, *2«)381fc*JI8"ClftWbfeJ:5 

U H8ftt5H9<oj;5^JRiat5»2S»S(0»«K 
te&IKU CVDjfeT^*BSl 6«:«H?L3, 17©« 
fc*#Lfc*<BXa*fl5B**i\ T/u^^^A^flf 
2(1, !J n yg« 1 1 111^/^ y ^ jfet* 2 /i mM L 

fc. Sfc, !RiAi«g^MM(t:»o. 3M^w 

(fi&: 161C) s 4 0VetTl\ f2M@WiM 
fbttO. 3M^W ttfi* : 16t) , 2 OVtlT 10 

8 0 Or, ^nt^y (S** 2. 5%) «r3^FM 

[0042] dll (b) tt, 

2Sr7 5r||*-C3iy^^^|»*i-6rfc^J:9, # 
^1 C7)»LP(D^?L3 ^^2(7) 

Wr/^ *m^m&-?foZ)o tot, 8*ttlc*iH: 
«BO|»«R{k^**Lfcj»?L«:IB§l#Six, ^B?L*S 

-tf >^y~^-^2 4^T : V^^^^it^J^Pp^^fe^ 

I^MSffcSo 30 

[0 04 3] JgJLhcoJ;?^ 2A«»S»^«feSrfflV\ 

« 2 Aie n tonm&iknitaMjE&m 1 m^h«» 

»»*H{b"t?»rtb^itt?L^IH9l# Six. HWWJc^j* 
rs^-^^/^a-^m^WottflC^fiWSJxS^ 

[0 0 4 4] 

t/«Mft6ii wjWTL»*r0fa«)iBi«T?iB§i#"r 40 
*ra^u i^B#ic, nftu&nx-srftft, ffiaftStiftass** 

J xft&fa±*~*im\zLti 0 50 
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[Hi] mi<ommnm^mn^mimm(Di:mm^m 
[02] mi<D&mmm\zmiz&Ritm<oxmftmBL 

[1114] »l<D38JK«llB*-j»»S#7LKJi«rfflv^{b* 

[05] m2<Dmmmm^n^mimm^m^tcm^ 

[16] *2W*lt*lli^*»tS#aft«Srfflv^«^ 

[HI 7] JB3©*llS«»c»Jt5#?LJlJi4rfflv^fc*- 
/tf y ^ — ^ «^«<7) XSBf ffiia Sr^i"o 
[08] *4w3Ufe^«8lc^tt5^?LK«^XS»fffi|g| 
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